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(57) Abstract: The invention relates to an installation for treating an object with steam, such as a steam cooker. The installation 
comprises a horizontal treatment tunnel with an input section at the one end and an output section at the other end for input and 
discharge, respectively, of the object. The installation furthermore comprises at least one temperature sensor, a steam feed system 

<^> for feeding steam into the treatment tunnel, a controller and a transport system for feeding the object through the treatment tunnel. 

^5 The controller is equipped to maintain an air-free zone containing saturated steam, at least in the upper section of the treatment tunnel, 

O on the basis of the signal from the temperature sensor. According to the invention the treatment tunnel is provided at the bottom 
with at least one discharge pipe running downwards, which at one end is in communication with the interior of the treatment tunnel 

^ via a tunnel orifice and at the other end with the environment via an environment orifice. The controller is in particular so equipped 
that the air-free zone containing saturated steam extends as far as the bottom of the treatment tunnel, such as into the discharge pipe. 
Furthermore, the temperature sensor can be provided in the discharge pipe. 
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Installation for treating an object with steam 



PCT/NL2004/000416 



The present invention relates to an installation for treating an object with steam, such 
a steam cooker, comprising: 

a horizontal treatment tunnel with an entry end and an exit end, wherein the interior 
of the treatment tunnel is in communication with the environment such that the 
pressure prevailing in the treatment tunnel is essentially the same as ambient 



• an input section adjoining the entry end for introducing the object to be treated into 
the treatment tunnel; 

• an output section adjoining the exit end for discharging the treated object from the 
treatment tunnel; 

• at least one temperature sensor; 

• a steam feed system for feeding steam into the treatment tunnel; 

• a controller that is equipped to maintain, at least in the upper section of the treatment 
tunnel, an air-free zone containing saturated steam on the basis of the signal from the 
at least one temperature sensor; and 

• a transport system for feeding the object to be treated through the treatment tunnel. 
According to the invention, a treatment tunnel running in the horizontal direction is 

understood to be a treatment tunnel where the entry end and exit end, viewed in the 
horizontal direction, run some distance apart. Such a treatment tunnel will usually be a 
horizontal treatment tunnel or an inclined treatment tunnel. The inclination will usually be 
less than 30°. 

An installation of this type is disclosed in US 5 184 538. This publication discloses a 
steam treatment installation with which the product is brought to a treatment chamber on a 
plastic belt. This treatment chamber is open at both longitudinal ends, m the chamber a 
distinction is made between a higher section in which there is a pure steam atmosphere 
under atmospheric pressure and a lower section in which there is a vapour/air mixture. On 
the entry side the plastic belt is brought obliquely upwards to the level of the higher 
section. On the exit side the belt is brought obliquely downwards again from the higher 
section to a level below the lower section. An input chamber and output chamber closed off 
from the environment at the top and sides are formed around the feed section on the entry 
side and the discharge section on the exit side, respectively. The input chamber and output 
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chamber are open at the bottom for guiding the plastic belt in and out. There is a 
temperature sensor in the lower section of the cooker chamber. Because there is a 
vapour/air mixture in this lower section, a lower temperature is detected in this section than 
in the higher section containing a pure steam atmosphere. On the basis of this detected 
5 temperature, a steam valve is controlled by a controller such that the temperature at the 
location of the sensor is kept constant. The aim is thus to maintain a pure steam atmosphere 
at the location of the product and to restrict steam losses from inside to outside to a 
minimum. 

The installation disclosed in US 5 184 538 has a number of disadvantages. One 

1 0 disadvantage is that the installation is relatively large in size. Another disadvantage is that 
the accuracy with which the controller maintains the pure steam atmosphere in the higher 
section leaves something to be desired and is susceptible to interference from the 
environment. A further disadvantage is that the field of application of the installation 
according to US 5 184 538 is limited as a consequence of its design. 

15 The aim of the present invention is to provide an improved installation of the type 

mentioned in the preamble, in particular to provide an installation which at least partially 
overcomes the disadvantages of US 5 184 538. 

According to the invention, the aim of providing an improved installation of the type 
mentioned in the preamble is achieved with an installation according to the 

20 precharacterising clause of Claim 1 , in that the treatment tunnel is provided with at least 
one discharge pipe ranning downwards, which at one end is in communication with the 
interior of the treatment tunnel via tunnel orifice and at the other end is in communication 
with the environment via an environment orifice. By providing such a discharge pipe it is 
possible to discharge the air - pushed downwards by the lighter steam - directly from the 

25 treatment tunnel instead of via the input section and/or output section. On the one hand, 
this makes a higher degree of steam filling of the treatment tunnel possible - the treatment 
tunnel can even be completely filled with a pure steam atmosphere. On the other hand, this 
enables a reduction in the height dimensions of the treatment tunnel and also a reduction in 
the height dimensions of the input section and output section - after all, the discharge of air 

30 no longer has to take place, or at least no longer has to take place exclusively, via the input 
section and/or discharge section. The tunnel orifice of the discharge pipe will be provided 
at the bottom, that is to say at the height of the transport system or lower. Preferably, the 
tunnel orifice is provided at the bottom of the treatment tunnel. The environment orifice 
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will be lower than the tunnel orifice and more particularly lower than the bottom of the 
treatment tunnel. 

With a view to more compact height dimensions of the treatment tunnel or a greater 
degree of utilisation of the treatment tunnel it is advantageous according to the invention if 
5 the controller is equipped such that the air-free zone containing saturated steam extends as 
far as the bottom of the treatment tunnel. 

According to a further advantageous embodiment of the invention, a said at least one 
temperature sensor is provided in the at least one discharge pipe. By providing the 
temperature sensor in the discharge pipe this temperature sensor is less susceptible to 

10 interference from the environment. After all, air movements in the environment can 
produce a draught effect in the treatment tunnel via the input section and/or the output 
section. Such a draught effect would have an influence on a temperature sensor arranged in 
the treatment tunnel. By installing the temperature sensor in the discharge pipe this 
temperature sensor is protected from such draught effects. With such an embodiment the 

15 degree of utilisation of the treatment tunnel can be further increased or the structural height 
of the treatment tunnel can be further reduced by equipping the controller according to the 
invention such that the air-free zone containing saturated steam extends into the at least one 
discharge pipe. 

According to a further embodiment of the invention it is advantageous if the steam 
20 feed system opens into the top of the upper section of the treatment tunnel and if a cap in 
the form of a plate is provided in the treatment tunnel, between the outlet of the steam feed 
system and the path that the object to be treated follows through the treatment tunnel, 
wherein the cap slopes downwards in the lateral direction of the tunnel and wherein the cap 
is provided with perforations with a raised rim around each perforation on the side facing 
25 upwards. Deposition of condensation on the product to be treated can be counteracted in 
this way. The condensation deposits on the side of the cap facing away from the product 
and is then discharged laterally by the fall of the cap. The raised rim around each 
perforation prevents condensation being able to reach the product through the cap via the 
perforation. The perforations, as such, do allow the passage of steam through the cap. 
30 According to a further advantageous embodiment of the invention, the treatment 

tunnel is subdivided into compartments in the longitudinal direction, with a tunnel partition 
suspended from the roof of the tunnel at the boundary between each two compartments. 
This partition, which allows passage of the object to be treated from the one compartment 
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to the other compartment, for example through a passageway in the bottom of the partition 
or because the partition does not extend to the base of the treatment tunnel, counteracts 
transport of air-free steam from the one compartment to the other compartment. Such a 
partition thus enables independent control of the steam feed to the successive 
5 compartments of the treatment tunnel. Furthermore, such a partition contributes to further 
reduction of interference from the environment having an effect in the treatment tunnel. In 
order to be able to control the steam climate accurately in each compartment in the case of 
such an embodiment, it is advantageous according to the invention if the treatment tunnel is 
provided with a said at least one discharge pipe per compartment - there is then no need for 

1 0 transport of air to take place from the one compartment to the other compartment via the 
passageways beneath or in the partitions - and if said discharge pipe is preferably provided 
with a temperature sensor. The latter - the temperature sensor in each discharge pipe - 
makes it possible to be able to control the steam feed to, and steam conditions in, each 
compartment completely, or at least virtually completely, independently of the adjoining 

15 compartments. 

In order further to counteract ambient influences having an effect on the first and last 
compartment of the treatment tunnel, or possibly the sole compartment of the treatment 
tunnel, it is advantageous according to the invention if an entry partition suspended from 
the roof of the treatment tunnel is provided at the boundary of the treatment tunnel and the 

20 input section and the output section, respectively. 

In order to prevent steam, or at least air-free steam, being able to escape to the 
environment via the input section and/or the output section, it is advantageous according to 
the invention, in the case of an installation where the input section and/or the output section 
have at least one passage with an environment orifice, via which the input section and/or 

25 the output section, respectively, are in communication with the environment, if the 
environment orifice of the passage in the input section located closest to the treatment 
tunnel and/or of the passage in the output section located closest to the treatment tunnel, 
respectively, has a top that is lower than or at the same level as the bottom of the 
environment orifice of the at least one discharge pipe. 

30 According to a further embodiment, with this arrangement it is advantageous if the 

input section has an input compartment that is essentially closed with respect to the 
environment and if the input compartment has an input passage for objects defining the 
environment orifice located closest to the treatment tunnel. 
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According to another embodiment of the invention, with this arrangement it is 
advantageous if the input section has a number of input compartments connected in series 
with, per input compartment, at the bottom a discharge pipe ninning downwards with, in 
each case, a said environment orifice and if an input partition suspended from the roof of 
5 the input section is provided at the boundary between each two input compartments. Such 
an embodiment makes it possible to construct the treatment installation according to the 
invention completely straight instead of, as is known from US 5 184 538, to construct this 
with an upward sloping input section and a downward sloping output section. 

According to a further advantageous embodiment of the invention, it is advantageous 
10 if the output section has an output compartment that is essentially closed with respect to the 
environment and if the output compartment has an output passage for objects defining the 
environment orifice closest to the treatment tunnel. This output passage can, for example, 
be the bottom end of a chute in the case of objects that can be dumped out. 

According to a further advantageous embodiment of the invention, the output section 
1 5 has a number of output compartments connected in series with, per output compartment, at 
the bottom a discharge pipe running downwards with, in each case, a said environment 
orifice and an output partition suspended from the roof of the output section is provided at 
the boundary between each two output compartments. This embodiment makes it possible 
for the treatment installation according to the invention to be constructed straight at the 
20 output end. In connection with ensuring that the air-free steam environment is run down 
towards the end, or at least the passageway to the environment, in this context it is 
advantageous according to the invention if the output section is provided with a cooling 
system, preferably a cooling system installed along the base of the output section. 
The present invention will be explained in more detail below with reference to 
25 examples shown diagrammatically in the drawing. In the drawing: 

Figure 1 shows a longitudinal sectional view of an installation according to the 
invention; 

Figure 2 shows a longitudinal sectional view of a first embodiment of an input 
section for an installation according to the invention; 
30 Figure 3 shows a longitudinal sectional view of a second embodiment of an input 

section for an installation according to the invention; 

Figure 4 shows a longitudinal sectional view of a first embodiment of an output 
section for an installation according to the invention; 



WO 2004/110229 PC17NL2004/000416 

6 

Figure 5 shows a longitudinal sectional view of a second embodiment of an output 
section for an installation according to the invention; 

Figure 6 shows a longitudinal sectional view of a third embodiment of an output 
section for an installation according to the invention; 
5 Figure 7 shows a cross-sectional view along the line Vlt-VII in Fig. 1 ; 

Figure 8 shows a diagrammatic, perspective view of part of a cap from the 
installation according to the invention; 

Figure 9 shows, as a detail, a variant of the construction of the discharge pipes in 
Figure 1; and 

10 Figure 10 shows, highly diagrammatically, a treatment tunnel arranged at an incline. 

With reference to Fig. 1 and Fig. 7, the installation according to the invention 
comprises an essentially horizontal treatment tunnel 1 with an input section 2 at the one 
end and an output section 3 at the other end. The input section 2 and output section 3 are 
shown highly diagrammatically in Fig. 1. More detailed examples of embodiments of the 
1 5 input section and output section are shown in Fig. 2 to Fig. 6. 

The treatment tunnel 1 is made up of a base part 4 and a cap part 5. Base part 4 and 
cap part 5 can be taken apart along separation line 6 in order to have access to the interior 
of the tunnel 1 for maintenance etc. Closures are provided along separation surface 6. 
These closures can be of a wide variety of types. In particular, the closure can be a water 
20 seal. However, the closure can also comprise rubber seals. 

The upper part 7 of an endless conveyor belt extends through the treatment tunnel 1 . 
Objects to be treated with steam in the installation are fed through the treatment tunnel by 
means of this conveyor belt 7. 

In this example the tunnel 1 is subdivided into three compartments, i.e. the 
25 compartments A, B and C. These compartments are separated from one another by means 
of a partition 8 suspended from the cap part 5. This partition 8 is provided with a passage at 
the location of the top part 7 of the conveyor belt or terminates some distance above said 
top part 7 so as to allow objects to be treated in the installation to pass by the tunnel 
partitions 8. The space required for passage of the objects can optionally be set by 
30 providing gates that can be moved up and down in a vertical direction in the tunnel 

partitions 8. By setting the pass height to the niinimum possible, exchange of medium from 
the one compartment to the other compartment or vice versa is counteracted. 

In a corresponding manner, the first compartment A and the last compartment C are 
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also provided with an entry partition 92 and an exit partition 93, respectively, at the 
transition to the input section and discharge section, respectively. 

The treatment tunnel 1 is provided, per compartment, with a discharge pipe 9 which 
runs downwards and in particular Vertically. Each discharge pipe 9 has a top orifice 10 into 
5 the tunnel, called the tunnel orifice, at one end and a hottom orifice 1 1 into the 

environment, called the environment orifice, at the other end. A collection tray 12 for 
condensation is provided below the environment orifice 1 1 , which collection tray 1 2 is 
connected to a condensation discharge line system 13. The tunnel orifice 10 of the 
discharge pipe 9 is provided at the bottom of the tunnel. In this case the tunnel orifice 10 is 

1 0 provided below the upper part 7 of the conveyor belt on the bottom of the treatment tunnel. 
A temperature sensor 14 is provided in each discharge pipe 9 — or in the case of 
several discharge pipes 9 per compartment in at least one discharge pipe 9. The temperature 
sensors 14 are connected via a lead 16 to a controller 15 for transmitting the measured 
temperature value to the controller 15. The temperature sensor 14 is so mounted that this 

15 measures the temperature of a gaseous medium in the interior of the discharge pipe 9, in 
particular measures this temperature directly. 

To prevent interference with the temperature sensor caused by passing condensation 
it is advantageous to make the discharge pipe protrude somewhat into the tunnel - see 
detail in Fig. 9 - so that the upper orifice 10 is above the base of the tunnel. A collection 

20 tray 12 is also provided for any condensation that nevertheless passes. In addition, a 

condensation discharge 95 with water trap 96 is provided separately from discharge pipe 9. 

A steam feed line 17 with numerous openings 18 distributed along the length for the 
issue of steam extends through the treatment tunnel 1 at the top. If the treatment tunnel is 
subdivided into several compartments, the steam feed pipe 18 will likewise be subdivided 

25 into several compartments or subdivided into several pipe sections. Each compartment of 
the steam feed pipe or each steam feed pipe 18 is connected via a control valve 20 to a 
central steam feed line 19. Each control valve 20 is, in turn, connected to the controller 15 
via a signal lead 21 such that the throughput position of each control valve 20 can be set 
from the controller 15. 

30 The basic principle according to which the installation according to the invention 

functions is known per se and described in US 5 184 538. This basic principle comes down 
to the fact that steam is fighter than air and in an essentially closed chamber will therefore 
rise above the air. By providing a discharge for the air, the steam will then at least partially 
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dispel the air from the treatment tunnel. By providing temperature sensors in the lower part 
of the treatment tunnel, the steam supply can he regulated/controlled as needed depending 
on the temperature detected by the temperature sensors. The phenomenon that plays a role 
here is that the temperature in the saturated steam has an essentially constant value and that 
5 this decreases in the transition region to air that is not saturated (with steam). 

According to the present invention the treatment tunnel is now provided, in particular 
per compartment if there are several compartments, with a discharge pipe 9 via which the 
unsaturated air is dispelled by the essentially pure steam atmosphere. The degree of filling 
of the treatment tunnel with a pure steam atmosphere can be appreciably increased by this 

10 means. The presence of any air inclusions can be appreciably reduced, if not entirely 
precluded, in this way, which is highly advantageous for the efficiency of the treatment 
process. An additional factor here is that it is usually not possible entirely to preclude 
entrainment of air into the treatment tunnel via the input section and it is thus highly 
advantageous if this air can be immediately discharged from the treatment tunnel again. 

15 To increase the control accuracy with which the controller maintains the steam 

atmosphere in the compartments of the treatment tunnel 1, according to the invention the 
treatment sensor is, in addition, provided in the discharge pipe 9. In this way the 
temperature sensor 14 is protected against possible disturbances in the tunnel as a 
consequence of air movements outside the tunnel. In addition, the degree of filling with 

20 pure steam atmosphere in the treatment tunnel can be even further increased if the 

controller is equipped such that the air-free zone containing saturated steam extends into 
the at least one discharge pipe. How large the distance is to the region of the pure steam 
atmosphere at a specific temperature measured by the sensor 14 can be established 
experimentally. On the basis of this experimental determination, the controller can then be 

25 set such that the air-free zone containing saturated steam extends into the discharge pipe(s) 
9. 

Furthermore, the discharge pipes also counteract air flows in the tunnel as a 
consequence of the air being dispelled by steam; after all, the air to be dispelled is able to 
escape via the discharge pipes instead of via the entry/exit of the tunnel. 
30 The discharge pipes 9 also make the entry partition 92 and exit partition 93 and also 

optional tunnel partitions 8 possible. These partitions 8, 92, 93 very appreciably to 
completely reduce the risk of disturbances in the tunnel as a consequence of air movements 
outside the tunnel. 
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To counteract deposition of condensation on objects to be treated by means of steam, 
it is advantageous according to the invention to provide, in the treatment tunnel and 
optionally also in the input and/or output sections that are still to be discussed in more 
detail, a cap between the outlets in the steam feed system and the path that the object to be 
5 treated follows through the treatment tunnel, or as appropriate the input section or output 
section. This cap will in particular be in the form of a plate and slope downwards in the 
lateral direction of the tunnel so as to discharge condensation. With this arrangement the 
cap can have a ridge in the middle and fall on either side. In order to allow steam to pass 
through, the cap 89 is provided with perforations 90. In order to prevent water of 

10 condensation on top of the cap 89 being able to reach the underside of the cap via the 
perforations 90, the perforations 90 are surrounded all round by a raised rim 91 on top of 
the cap. Such a cap is easy to produce from sheet material in which perforations are 
punched. Raised rims 91 will then automatically be produced around the perforations 90 on 
the exit side of the perforation pins. 

1 5 The input section 2 can be constructed in a wide variety of ways. One way, which is 

not shown, can be that the input section is completely closed and that the product is 
brought directly into the treatment tunnel, after any air has been completely removed, at the 
entry side. In this context, consideration can be given, for example, to extrudable products, 
where the extrusion orifice then opens into the input section, in this case at the start of the 

20 treatment tunnel. The lower part of the conveyor belt that can be seen in Figure 1 can then 
also run through the tunnel 1. 

Another way in which the input section 2 can be constructed is shown in Fig. 2. The 
left-hand end of the treatment tunnel 1 in Fig. 1 can still just be seen on the right-hand side 
in Fig. 2. It can be seen that in Fig. 2 the upper part of the conveyor belt 7 runs at an 

25 incline. Furthermore, a cap 89 is optionally also shown in the input section 30 as shown in 
Fig. 2. The input section 30 has a passage 31 bottom left via which the input section is in 
communication with the environment. The passage 3 1 serves as an intake for the upper part 
7 of the conveyor belt and the objects to be treated in the installation. The top edge 32 of 
the passage 31 is at a vertical height level PI. This vertical height level PI is lower than the 

30 vertical height level P2 at which the orifice 1 1 of the discharge pipe 9 is located. What is 
achieved in this way is that there is an air zone 34 in the input section 30 immediately after 
the passage 31, which air zone 34 is still completely covered in the input section 30 by the 
steam atmosphere 35. The interface between the steam atmosphere 35 and the air fraction 
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34 is indicated by 33. In particular, steam is prevented from being able to escape from the 
installation according to the invention via the passage 31 in this way. 

Fig. 3 shows another variant of the input section A, indicated by 40. Here again, the 
left-hand end of the treatment tunnel 1 can still just be seen on the right-hand side. The 
5 input section 40 is subdivided by means of input partitions 41 into a number of input 

compartments 42. Once again, a cap 89 can be provided per input compartment. Each input 
compartment 42 is provided with a discharge pipe 43 running downwards. A trough 44 
runs below the discharge pipes 43. What is achieved by means of this construction of input 
compartments 42 each with a discharge pipe 43 is that the boundary 33 between the steam 

10 environment 35 and the unsaturated air 34 becomes higher as the distance from the 
treatment tunnel 1 increases. This is shown diagrammatically in Fig. 3b. What can be 
achieved in this way is that it is possible, without needing to have an incline for the 
conveyor belt 7, to feed the conveyor belt 7 into the input section 40 at a level where there 
is unsaturated air inside the input section 40. Escape of steam at the intake is then 

15 prevented. 

Figure 4 shows, diagrammatically, an output section 50, which output section 50 is 
essentially the mirrored equivalent of the input section 30. A portion of the treatment 
tunnel 1 can still just be seen on the left-hand side of Fig. 4. Since the way in which the 
output section 50 functions is essentially equivalent to the way in which the input section 
20 30 functions, the same reference numerals have been used for output section 50 as for input 
section 30. Here as well it is again important that the level PI is lower than the level P2 
(see Fig. 1). 

Figure 5 shows an output section 60 that is essentially the equivalent of input section 
40. Therefore, once again corresponding reference numerals have been used for 

25 corresponding components. The various features will not be discussed again here. The 

discussion of a significant difference compared with the input section in Fig. 3 will suffice. 
In the case of the input section in Fig. 3 cooling takes place in the first compartments 
because the objects introduced into the input section 40 carry in cold ambient air and 
themselves have a relatively low temperature. This cold causes steam present in the input 

30 compartments 42 to cool and condense, as a consequence of which the boundary 33 will 
shift upwards. This shifting up of the boundary 33 is made gradual in the input section 40 
by means of the subdivision into the input compartments 42, each with its own discharge 
pipe 43. hi the output section 60, however, much less cooling, or no cooling, of the steam 
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present in the output section 60 will take place since objects that have just been treated are 
now discharged to the environment here and these treated objects already have a high 
temperature. In order now to achieve the requisite sloping progression of the boundary 33 
between steam 35 and air 34 in the output section 60, or at least to achieve this within a 
5 relatively short distance, it is a question of supplying cold to the discharge section. For this 
purpose cooling means 61 are provided in the output compartments 42, which cooling 
means 61 are preferably provided along the base. The cooling means 61 can have a 
different cooling temperature depending on the compartment 42 concerned. 

Fig. 6 shows, highly diagrammatically, a third embodiment of an output section 70. 

1 0 This is an output section with a chute 7 1 . As illustrated in Fig. 6, with this arrangement the 
lower part 72 of the conveyor belt can run inside the treatment tunnel. The output section 
70 can be used in particular in the case of objects 73 that can be dumped out. 

Fig. 10 shows, highly diagrammatically, a further embodiment of the invention with a 
treatment tunnel arranged at an incline. As far as possible the same reference numerals 

1 5 have been used for the components as have been used for the same or comparable 
components in Fig. 1. 

The treatment tunnel 1 according to Fig. 10 differs from that according to Fig. 1 
essentially in that there is only one compartment, in that the treatment tunnel runs at 
something of an incline, approximately 10 to 20° with respect to the horizontal; in that the 

20 conveyor belt 7 has been replaced by a worm screw 1 07 and in that the tunnel orifice 1 0 of 
the discharge pipe 9 is still provided at the bottom of the tunnel but some distance above 
the base 94 of the tunnel. The tunnel orifice 10 is at the level of the transport system, here a 
worm screw 107. Furthermore, the treatment tunnel in Fig. 10 differs from that in Fig. 1 in 
that the steam feed means open into the bottom of the treatment tunnel 1. 

25 A treatment tunnel as shown in Fig. 1 0 can be used, for example, to treat potatoes or 

certain vegetables. The product is tipped into the tunnel 1 via the input section 2 so as then 
to be fed by means of the worm screw 107 to the output section 3, where it drops 
downwards via a chute. In this way a layer of product to be treated will be obtained in the 
tunnel 1, with an upper boundary as shown by the broken line 108. With this arrangement 

30 the steam feed openings 1 8 of the steam feed line system 17 open in the product. The 

tunnel orifice 10 of the discharge pipe 9 is at the low side of the treatment tunnel 1 above, 
in particular just above, the product boundary 108. This is so that the discharge of air via 
the discharge pipe 9 is not impeded byproduct to be treated. 
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Installation for treating an object with steam, such as a steam cooker, comprising: 

• a treatment tunnel running in the horizontal direction with an entry end and an 
exit end, wherein the interior of the treatment tunnel is in communication with 
the environment such that the pressure prevailing in the treatment tunnel is 
essentially the same as ambient pressure; 

• an input section adjoining the entry end for introducing the object to be treated 
into the treatment tunnel; 

• an output section adjoining the exit end for discharging the treated object from 
the treatment tunnel; 

• at least one temperature sensor; 

• a steam feed system for feeding steam into the treatment tunnel; 

• a controller that is equipped to maintain, at least in the upper section of the 
treatment tunnel, an air-free zone containing saturated steam on the basis of the 
signal from the at least one temperature sensor; and 

• a transport system for feeding the object to be treated through the treatment 
tunnel; 

characterised in that the treatment tunnel is provided at the bottom with at least one 
discharge pipe running downwards, which at one end is in communication with the 
interior of the treatment tunnel via a tunnel and at the other end with the environment 
via an environment orifice. 

Installation according to Claim 1, characterised in that the controller is equipped such 
that the air-free zone containing saturated steam extends as far as the bottom of the 
treatment tunnel. 

Installation according to Claim 1 or 2, characterised in that a said at least one 
temperature sensor is provided in the at least one discharge pipe. 

Installation according to Claim 3, characterised in that the controller is equipped such 
that the air-free zone containing saturated steam extends into the at least one 
discharge pipe. 
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5. Installation according to one of the preceding claims, characterised in that the steam 
feed system opens into the top of the upper section of the treatment tunnel and in that 
a cap in the form of a plate is provided in the treatment tunnel, between the outlet of 
5 the steam feed system and the path that the object to be treated follows through the 

treatment tunnel, wherein the cap slopes downwards in the lateral direction of the 
tunnel and wherein the cap is provided with perforations with a raised rim around 
each perforation on the side facing upwards. 



10 6. Installation according to one of the preceding claims, characterised in that the 

treatment tunnel is subdivided into compartments in the longitudinal direction, with a 
tunnel partition suspended from the roof of the tunnel at the boundary between each 
two compartments. 



15 7. Installation according to Claim 6, characterised in that the treatment tunnel is 

provided with a said at least one discharge pipe per compartment, preferably with a 
said at least one temperature sensor in said discharge pipe. 

8. Installation according to one of the preceding claims, characterised in that an entry 
20 partition suspended from the roof of the treatment tunnel is provided at the boundary 

of the treatment tunnel and the input section. 

9. Installation according to one of the preceding claims, characterised in that an exit 
partition suspended from the roof of the treatment tunnel is provided at the boundary 

25 of the treatment tunnel and the output section. 



1 0. Installation according to one of the preceding claims, wherein the input section 

and/or the output section have at least one passage with an environment orifice, via 
which the input section and/or the output section, respectively, are in communication 
30 with the environment, characterised in that the environment orifice of the passage in 

the input section located closest to the treatment tunnel and/or of the passage in the 
output section located closest to the treatment tunnel, respectively, has a top that is 
lower than or at the same level as the bottom of the environment orifice of the at least 
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1 1 . Installation according to Claim 1 0, characterised in that the input section has an input 
compartment that is essentially closed with respect to the environment, and in that the 
input compartment has an input passage for objects defining the environment orifice 
located closest to the treatment tunnel. 

12. Installation according to Claim 10, characterised in that the input section has a 
number of input compartments connected in series with, per input compartment, at 
the bottom a discharge pipe running downwards with, in each case, a said 
environment orifice and in that an input partition suspended from the roof of the 
input section is provided at the boundary between each two input compartments. 

1 3 . Installation according to Claim 1 0 or 1 1 or 1 2, characterised in that the output section 
has an output compartment that is essentially closed with respect to the environment, 
and in that the output compartment has an output passage for objects defining the 
environment orifice closest to the treatment tunnel. 

14. Installation according to Claim 10 or 1 1 or 12, characterised in that the output section 
has a number of output compartments connected in series with, per output 
compartment, at the bottom a discharge pipe running downwards with, in each case, a 
said environment orifice and in that an output partition suspended from the roof of 
the output section is provided at the boundary between each two output 

. compartments. 

15. Installation according to Claim 14, characterised in that the output section is provided 
with a cooling system along the base. 

1 6. Installation according to one of the preceding claims, characterised in that the 
environment orifice constitutes the bottom of the discharge pipe and the tunnel 
orifice constitutes the top of the discharge pipe. 
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Fig 8 
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